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Abstract  The  authors  describe  a  rare  case  report  of  a  septic  embolism  to  a  lower  limb,  a
mycotic superior  mesenteric  artery  aneurysm  and  a  hemorrhagic  stroke  derived  from  a  large
mobile vegetation  in  an  ascending  aortic  graft.
Infected  ascending  aortic  grafts  should  be  handled  with  a  high  level  of  suspicion,  always
bearing in  mind  that  the  survival  of  these  patients  depends  largely  on  their  physiological  reserve,
fast diagnosis  and  prompt  medical  or/and  mainly  used  surgical  treatment.
Review of  the  literature  and  clinical  features  of  the  pathology  in  question  are  also  described
and discussed.
©  2014  Sociedade  Portuguesa  de  Angiologia  e  Cirurgia  Vascular.  Published  by  Else-
vier España,  S.L.U.  This  is  an  open  access  article  under  the  CC  BY-NC-ND  license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
PALAVRAS-CHAVE
Infecc¸ão protésica
da  aorta  ascendente;
Vegetac¸ão  de  grandes
dimensões;
Vegetac¸ão  em  prótese  da  aorta  ascendente:  três  complicac¸ões  major  em  territórios
vasculares  --  caso  clínico
Resumo  Os  autores  descrevem  um  caso  clínico  raro  de  uma  embolia  séptica  para  um  membro
inferior,  um  aneurisma  micótico  da  artéria  mesentérica  superior  e  um  acidente  vascular  cerebralEmbolia  séptica;
Aneurisma  da  artéria
mesentérica  superior;
hemorrágico  causados  por  uma  grande  vegetac¸ão  móvel  em  um  enxerto  protésico  da  aorta
ascendente.
Enxertos  protésicos  infectados  da  aorta  ascendente,  devem  ser  tratados  com  um  alto  grau  de
Acidente  vascular
cerebral  hemorrágico
suspeic¸ão, tendo  sempre  em  mente  que  a  sobrevida  destes  doentes  depende  largamente  da  sua
reserva ﬁsiológica,  diagnóstico  rápido  e  pronto  tratamento  médico  e/ou  mais  frequentemente
usado tratamento  cirúrgico.
 Presented in form of oral communication in the 36th Charing Cross Symposium, EVST Session. London, 8th April 2014.
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Uma  revisão  da  literatura  e  das  caracteristicas  clínicas  da  patologia  em  questão  são  descritas
e discutidas.
©  2014  Sociedade  Portuguesa  de  Angiologia  e  Cirurgia  Vascular.  Publicado  por  Else-
vier España,  S.L.U.  Este  é  um  artigo  Open  Access  sob  a  licença  de  CC  BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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radicating  infections  of  ascending  aortic  graft  remains  a
ery  demanding  task  that  if  not  treated  properly  could  lead
o  devastating  consequences.
The  authors  present  a  clinical  case  of  a  large  mobile  veg-
tation  in  an  ascending  aortic  graft  that  resulted  in  a  septic
mbolism  to  a  lower  limb,  a  mycotic  superior  mesenteric
rtery  aneurysm  and  a  hemorrhagic  stroke.
ase report
 56-year-old  male,  former  smoker,  with  arterial  hyperten-
ion  and  an  episode  of  acute  myocardial  infarction  in  2004,
as  submitted  to  a  cardio-thoracic  surgery  in  the  same  year
f  the  coronary  event,  in  which  a  prosthetic  aortic  conduit
Dacron® graft)  was  inserted  for  correction  of  ascending
orta  aneurysm.
After  six  years  of  surgery  he  initiated  relapsing  febrile
pisodes  of  unknown  origin.  The  initial  workup  performed
n  other  institutions  in  order  to  ﬁnd  the  fever  outbreak  was
eticulous  (Hemo  and  urine  cultures,  viral  serology,  tumor
arkers,  abdominal  ultrasound,  CT  thoraco-abdomino-
elvic,  transthoracic  and  transoesophageal  echocardiogram,
one  marrow  cultures,  bone  scintigraphy,  CT  column,  esoph-
gogastroduodenoscopy  and  colonoscopy),  but  inconclusive.
A  few  weeks  later,  the  patient  was  brought  to  our  hos-
ital  complaining  of  symptoms  of  acute  left  limb  ischemia
fter  a  febrile  peak  (T--40 ◦C).  At  physical  exam,  the  left
imb  presented  with  femoral  and  popliteal  pulses,  but  distal
ulses  were  absent,  he  had  no  loss  of  motor  function.  The
ontralateral  limb  had  all  pulses  present.  The  ECG  excluded
ardiac  arrhythmia.  He  had  denied  claudication  history  and
fter  a  popliteal  aneurysm  had  been  ruled  out,  an  angiogra-
hy  was  conducted  and  embolus  in  the  three  distal  arteries
as  demonstrated  (Figs.  1  and  2).
A  mechanic  thrombo-embolectomy  was  performed  by
nfra-popliteal  approach,  with  immediate  relief  of  the
schemic  complaints  (ankle-braquial  index  of  0.75).
Because  of  persistent  fever  of  unknown  origin  a  trans-
sophageal  echocardiography  was  performed  which
evealed  a  large,  echogenic,  oscillating  vegetation
17  mm  ×  4  mm)  implanted  in  the  posterior  wall  of  the
scending  aorta  Dacron® graft,  27  mm  above  the  aortic
alve  plane  (Fig.  3).Blood  and  thrombus  cultures  (collected  during  the  hospi-
alization  and  surgery)  were  always  negative.
The  patient  was  then  transferred  to  the  hospital  center
here  he  performed  the  cardio-thoracic  surgery  in  2004  and
r
a
rigure  1  Angiography  conﬁrming  embolus  in  the  distal  arter-
es.
here  he  completed  4  weeks  of  intravenous  treatment  with
ancomycin  and  6  weeks  with  gentamicin.
A  month  later,  he  is  re-admitted  to  our  emergency
epartment  with  a  persistent,  diffused  abdominal  pain  and
 saccular  superior  mesenteric  artery  aneurysm  of  34  mm,
ocated  9  cm  distally  from  the  origin  of  this  vessel,  was
etected  in  the  computed  tomography  angiography  (CTA)
Fig.  4).  Surgery  was  conducted  immediately  by  means  of
imple  ligation  to  exclude  the  aneurysm  (Figs.  5  and  6).
 small  portion  of  the  small  bowel  became  ischemic,  and
 segmental  enterectomy  was  carried  out  without  delay
uring  the  same  procedure.  After  treatment  of  a  small
bdominal  wound  infection,  he  was  discharged  from  our  hos-
ital.  Once  again  there  was  no  growth  of  blood  or  aneurysm
acterial  cultures.
One  month  after  discharge,  he  returned  with  a  sponta-
eous  intracerebral  hemorrhage  (Fig.  7)  (hemiparesis  of  the
ight  upper  limb,  central  facial  paresis  and  dysarthria)  and
lso  a cellulites  of  the  right  upper  limb.
After  3  months  of  intensive  physiotherapy  the  patient
ecovered  from  his  neurologic  deﬁcits.
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Figure  3  Large  dimensions,  echogenic  oscillating  vegetation
(17 mm  ×  4  mm),  implanted  in  the  posterior  wall  of  the  ascend-
ing aorta  dacron® graft.
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arch.Figure  2  Angiography  conﬁrming  embolus  in  the  distal  arter-
ies.
For  the  last  3  years  the  patient  continues  to  be  followed
by  us  annually,  has  been  working  without  limitations,  with
palpable  distal  pulses  in  both  limbs  and  in  an  echocardi-
ographic  imaging  recently  performed  a  ‘‘clean’’  prosthetic
aortic  conduit  was  demonstrated.
Discussion
Infection  of  an  ascending  aortic  prosthesis  is  a  serious
complication,  associated  with  a  high  mortality.Because  of  their  lethal  potential,  eradicating  infections
of  ascending  aortic  grafts  remains  a  very  demanding  task,
especially  when  the  infection  extends  into  the  aortic  root
t
rigure  4  CTA  demonstrating  a  large  saccular  aneurysm  of  the
uperior  mesenteric  artery.
as  in  patients  with  composite  valve  grafts)  or  in  the  aortic
1Although  antibiotics  represent  an  essential  part  of  the
reatment  they  are  rarely  effective  alone.1 Some  case
eports  in  the  literature  describe  a  successful  treatment
18  J.  Almeida-Lopes  et  al.
Figure  5  Mycotic  aneurysm  of  the  superior  mesenteric  artery
during  the  surgical  procedure.
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gigure  6  Mycotic  aneurysm  of  the  superior  mesenteric  artery,
howing  a  dysmorphic  structure  and  an  important  inﬂammatory
rocess  of  the  surrounding  peri-aneurysmal  fat  tissue.
ith  antibiotics  alone2--5 but  because  of  the  great  mortal-
ty  induced  by  this  approach,  others  however,  state  that
his  approach  is  not  sufﬁcient,  especially  in  cases  of  severe
rosthetic  infections.4
As  for  infected  peripheral  vascular  grafts,  reports  recom-
end  a  combined  medical  and  surgical  treatment  strategy
hat  combines  antibiotics,  removal  of  all  the  prosthetic
aterial,  cleaning  of  the  surrounding  tissues,  and  extra-
natomic  arterial  reconstruction.6
p
a
iFigure  7  Hemorrhagic  stroke.
However  technically  possible  for  the  thoracic  region,7
uch  a  major  surgical  undertaking  may  not  be  suitable  in
he  ascending  aortic  graft  infections,1 mainly  because  of  the
echnically  challenging  nature  of  the  surgery  and  because
ost  patients  usually  have  multi-organ  dysfunction  caused
y  sepsis,  making  the  procedure  extremely  risky.8
The  most  commonly  micro-bacterial  agents  found
re  the  Staphylococcus  aureus  and  the  Staphylococcus
pidermidis.9
In  1984,  Hargrove  and  Edmunds  created  the  principles  of
he  modern  treatment  of  infected  thoracic  aortic  grafts  that
ontinue  to  be  used  after  so  long.  These  guidelines  include
xplanation  and  replacement  of  the  infected  material  if
uture  lines  are  involved,  extensive  irrigation  and  tissue
ebridement,  broad-spectrum  antibiotic  therapy  and  oblit-
ration  of  dead  space  by  autologous  tissue.10
So,  the  two  main  questions  that  continue  to  cause  con-
roversy,  are  whether  to  remove  the  infected  graft  and  if  it
s  removed,  what  to  replace  it  with.1
By  now,  the  literature  on  the  surgical  treatment  of
scending  aortic  graft  infection  fails  to  provide  even  the
owest  level  of  evidence  (level  C,  consensus  expert  opinion)
n  order  to  base  a  concrete  recommendation.1
If  an  attentive  to  save  the  original  graft  is  thought,  what
s  especially  important  when  we  are  facing  a  patient  that
ould  predict  a  poor  outcome,  because  of  the  high  morbi-
ortality  to  remove  and  replace  the  graft,  an  extensive
ediastinal  debridement  and  irrigation  is  described  with
ood  results.11,12
Possible  surgeries  (predominantly  before  the  era  of  bio-
rosthetic  grafts)  are  graft  removal  and  replacement  with
 synthetic  graft,  although  leave  prosthetic  material  in  an
nfected  ﬁeld  makes  it  difﬁcult  to  eradicate  the  infection.1
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Graft  removal  and  replacement  with  a  tissue  graft  (cryo-
preserved  aortic  homografts  from  cadaveric  human  aorta),
that  have  the  advantage  to  appear  to  be  more  resistant  to
infection  than  synthetic  ones,13 are  more  ﬂexible,14 but  have
a  predisposition  to  progressive  deteriorate  and  need  to  be
replaced.15
Porcine  xenograft  roots  have  also  emerged  as  an  alterna-
tive  for  aortic  root  infection.1
Choosing  the  right  treatment  time  on  which  a  systemic
antibiotic  should  be  maintained  remains  arbitrary,  and  the
efﬁcacy  and  term  of  the  treatment  are  doubtful.10 Scott
A.  LeMaire  and  colleagues  recommend  life-long  antibiotic
therapy,  especially  in  patients  with  residual  synthetic  graft
material.1
Hagl  and  colleagues  recommend:  if  surgical  cultures
are  positive,  patients  would  receive  at  least  6  weeks  of
antibiotic  treatment,  if  cultures  are  negative  and  organisms
visualized  in  the  Gram  stain,  antibiotics  should  be  given
by  at  least  4  weeks,  and  if  both  cultures  and  Gram  stain
are  negative,  antibiotic  should  be  administered  for  only
2  weeks.15
Obviously,  careful  follow-up  involving  frequent  imaging
is  required  to  detect  any  kind  of  further  complications.
A  cardiac  infective  endocarditis  (IE)  with  constantly  neg-
ative  blood  cultures  are  usually  caused  by  intracellular
bacteria  as  Coxiella  burnetti,  Bartonella,  Chlamydia  and
recently  demonstrated,  Tropheryma  Whipplei,  the  agent  of
the  Whipple’s  disease.16
In  this  disease,  embolic  events  are  a  frequent  and  life-
threatening  complication  of  IE  related  to  the  migration  of
cardiac  vegetations.
Embolic  events  may  be  totally  silent  in  20%  of  the  patients
with  IE,  especially  those  affecting  the  splenic  or  cerebral
circulation  (the  most  frequent  sites  of  embolism).17
Factors  associated  with  increased  risk  of  embolism  are
the  size  and  the  mobility  of  the  vegetations.17,18 The  risk
of  new  embolism  peaks  during  the  ﬁrst  days  following
initiation  of  systemic  antibiotic  treatment  and  decreases
during  the  following  days,  particularly  beyond  14  days,19,20
although  some  risk  always  persists  indeﬁnitely  while  vege-
tations  remain  present.
For  this  reason,  the  beneﬁts  of  cardiac  surgery  to  prevent
embolism  are  greatest  during  the  ﬁrst  week  of  antibiotic
therapy,  when  embolic  risk  is  the  highest.
The  best  means  to  reduce  the  risk  of  an  embolic  event  is
the  prompt  institution  of  appropriate  antibiotic  therapy.17
The  overall  beneﬁts  of  surgery  should  be  weighed  against
the  operative  risk  and  must  consider  the  clinical  status  and
co-morbidity  of  the  patient.
Neurological  events  develop  in  20--40%  of  the  patients
with  IE  and  are  mainly  the  consequence  of  cardiac  vegeta-
tion  embolism.21,22
The  clinical  spectrum  of  these  complications  is  wide,
as  naturally  expected  they  are  associated  with  an  excess
mortality,  particularly  in  the  case  of  stroke.23 So,  rapid
diagnosis  and  initiation  of  appropriate  antibiotics  are  of
major  importance  to  prevent  a  ﬁrst  or  recurrent  neurological
complication.Conversely,  in  cases  with  intracranial  hemorrhage,  neu-
rological  prognosis  is  worse  and  surgery  must  be  postponed
for  at  least  1  month.24
C
d19
The  Superior  Mesenteric  Artery  Aneurysms  (SMAA)  repre-
ents  5.5%  of  all  splanchnic  artery  aneurysms  and  appears  to
ave  no  differences  between  genders.25 Mycotic  aneurysms
ccount  for  60%  of  all  SMAA  cases  and  are  thought  to  com-
only  occur  as  a  result  of  subacute  bacterial  endocarditis
ith  infection  by  nonhemolytic  Streptococcus.25--27
The  majority  (70--90%)  of  SMAA  are  symptomatic  at  the
nitial  evaluation.25
It  is  thought  that  rupture  usually  occurs  in  as  many  as
0%  of  the  patients26 and  is  associated  with  a  mortality  rate
round  30--90%.25
Treatment  of  SMAA  should  be  conducted  regardless  of
ize  or  symptomatology  because  of  the  high  mortality  risk
ssociated  with  the  potential  rupture.27
When  surgical  therapy  is  considered,  some  SMAA  can  be
igated  and  excised  safely  because  of  the  extensive  collat-
ral  ﬂow  to  the  bowel  via  the  celiac  artery  and  the  inferior
esenteric  artery.27
onclusions
espite  the  apparent  reported  good  results  for  the
omplications  held  by  the  vascular  surgeons  from  our  hospi-
al  and  after  performing  a literature  review,  we  think  it  was
 bad  judgment  on  the  treatment  of  an  ascending  aortic
raft  infection,  that  even  after  antibiotherapy  to  eradicate
 large  vegetation,  caused  several  life-threatening  vascu-
ar  complications.  That  could  be  handled  with  immediate
horacic  surgery  in  order  to  prevent  these  described  patho-
ogical  occurrences.
The  surgeries  typically  described  to  solve  this  kind  of
omplication  are:  graft  removal  and  replacement  with  a  syn-
hetic  graft  or  tissue  graft  (cryopreserved  aortic  homograft)
nd  extensive  mediastinal  debridement  and  irrigation  with
se  or  not  of  viable  tissue  (pedicle  omental  or  muscle  ﬂap)
o  cover  the  dead  space.
Although  antibiotics  represent  an  essential  part  of  the
reatment  of  this  entity  and  because  of  the  great  mortality
nduced  by  this  approach,  several  authors  emphasize  that
ntibiotics  alone  are  not  sufﬁcient  to  treat,  especially  in
evere  prosthetic  infections.4
By  now,  the  literature  on  the  surgical  treatment  of
scending  aortic  graft  infection  fails  to  provide  even  the
owest  level  of  evidence  (level  C,  consensus  expert  opinion)
n  which  to  base  a  concrete  recommendation  on  the  best
ossible  treatment.1
Infected  ascending  aortic  grafts  should  be  handled  with
igh  level  of  suspicion,  always  bearing  in  mind  that  the  sur-
ival  of  these  patients  depends  largely  on  their  physiological
eserve,  fast  diagnosis  and  prompt  medical  or/and  mainly
sed  surgical  treatment.
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